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We have just lived through another presidential election cycle and one thing is clear: media plays a critical role in the democratic process. Even in the Internet age, strengthening local broadcast television, particularly the provision of local news, remains a priority for communications policy-makers. Yet, by allocating large amounts of spectrum on a geographic basis that ensured few licenses in each local market, lawmakers created a structure where local competition was purposefully limited. Today, consumers have a much wider range of choices for local news and information than they did back when broadcast licenses were first assigned. But media ownership remains the subject of regulation and the extent to which these rules promote the availability of local content continues to be an important policy question.
This report, by Scott Savage, Donald Waldman, and Scott Hiller, all from the University of Colorado at Boulder, helps to begin to answer that question by examining how market structure affects the availability of local news and information content to consumers.
Market structure itself is the result of government action to allocate broadcast spectrum. That structure changes as stations consolidate, merge, or partially merge their news operations-as increasingly happens today. In this report, the authors develop an innovative approach to measure consumer preferences for local news. Their approach includes using data obtained by a nationwide survey of U.S. households that showed diversity of opinion, coverage of local events, and multicultural issues are important characteristics of local news services.
By measuring the "value" of these characteristics, the authors propose to study what a reduction in the number of independent television voices in the marketplace means for consumers. Of course, the numerical value the authors propose is intended to represent a dollar amount, or "willingness to pay" for certain types of content. They don't expect to determine the value of "diversity" as a cultural or political objective. Instead, they are attempting to indicate the relative magnitude of the impact of a reduction in this type of program content on consumers when market structure changes. The results are informative for policymakers considering the impact of rules designed for a media marketplace that has evolved from analog to digital and is moving toward a fully Internet-enriched environment.
When we launched the Time Warner Cable Research Program on Digital Communications, we hoped to fund scholarship on topics that assessed and challenged status quo assumptions. This report provides insight into evaluating regulations for media ownership and television programming intended to promote localism. In particular, there is a significant impact on consumer welfare from the reduction of diversity and localism following a decrease in the number of independent television stations in a market. Moreover, in a "virtual merger, " where stations share news operations, there are no benefits to local consumers offsetting the loss of program content. Policymakers struggling with legacy rules designed to protect traditional broadcast media in an increasingly diverse and competitive digital environment should consider these findings as they weigh how consumers are best served.
We hope this report stimulates debate and encourages a more thoughtful policy discussion. As always, we look forward to your comments and feedback.
Foreword

By Fernando R. Laguarda, Time Warner Cable
Market Structure and Media Diversity
We estimate demand for local news service, described as the offerings from newspapers, radio, television, the Internet and smartphones. Results show that the representative consumer values diversity in news reporting, more coverage of multicultural issues, and more information on community news. About two-thirds of consumers have distaste for advertising, which likely reflects their consumption of general, all-purpose advertising delivered by traditional media. Demand estimates are used to calculate the impact on consumer welfare from a marginal decrease in the number of independent television stations that lowers the amount of diversity, multiculturalism, community news and advertising in the market. Welfare decreases, but the losses are smaller in large markets. For example, small-market consumers lose $54 million annually while large-market consumers lose $16 million. If the change in market structure occurs in all markets, total losses nationwide would be about $830 million.
Abstract
Market Structure and Media Diversity
Information on news and current affairs can raise political awareness and promote a range of ideas. On the assumption that unregulated media markets supply too little variety, many societies have charged regulators with ensuring sufficient opportunities for different, new and independent viewpoints (which we shall refer to as diversity), and with requiring that media respond to the interests of their local communities (localism).
In the United States, the Federal Communications Commission (FCC) traditionally has limited common-and cross-ownership of newspapers, radio and television (TV) stations. Recently, the FCC relaxed ownership rules and refocused its attention on market forces-for example, consumer preferences and new media, such as satellite, the Internet and smartphones-to meet its diversity and localism goals. Given the increased choices available through new media, supporters of greater ownership concentration argue that traditional media should be free to consolidate and use the efficiencies to provide more diverse and local news programming. Opponents question whether such efficiencies are achievable, and argue that large, consolidated media corporations are not flexible enough to serve the interests of local and minority communities.
Evaluation of these arguments requires, among other things, measurement of the expected societal benefits that would arise from increased media diversity and localism, and how these benefits change with regulatory interventions that shape media market structure. In this paper, we estimate consumer preferences, with regard to selected characteristics, for their local news and current affairs service ("news service") described as the offerings from newspapers, radio, TV, the Internet and smartphones.
The selected characteristics of news service are:
• diversity of opinion in the reporting of information, • the amount of information on community news and events, • coverage of multicultural issues, and • the amount of space or time devoted to advertising.
We use our demand estimates to calculate the impact on consumer welfare from a change in media market structure that reduces the number of independent TV stations in the market.
We estimate our demand model with discrete choice data obtained from a nationwide survey of U.S. households during March 2011. Results show that diversity of opinion, community news, and advertising are important characteristics of local news services. The representative consumer is willing to pay from $21 to $25 per month for an increase in diversity of opinion (and approximately the same for community news) from a low to a medium level (defined in Table 1 ), but only an additional $6 to $7 to move to a high level of diversity of opinion (or community news). The representative consumer also values a low-to-medium improvement in information that reflects the interests of women and minorities ($7) more than an improvement from low to high ($4). Many consumers have distaste for advertising, which likely reflects their consumption of general, all-purpose advertising delivered by traditional media such as radio and TV. The representative consumer is willing to pay about $5 to avoid a movement from a low to a medium level of advertising, but a much higher amount of $16 to avoid a movement from a medium to a high level.
Using FCC (2011) data on media market structure, we present evidence that indicates the amount of diversity, localism and advertising in the news services supplied to consumers is lower following a marginal decrease in the number of independent TV stations. As a result, the average "small market" (i.e., five or fewer TV stations) consumer loses $0.99 per month, whereas the average "large market" (i.e., 20 or more TV stations) consumer loses $0.44 per month. These losses are equivalent to $54 million annually for all small-market households in the U.S. and $16 million for large-market households. If the change in market structure occurs in all markets, aggregate losses nationwide would be about $830 million.
Other studies have measured the relationship between information on news and current affairs and market structure. However, these studies measure supply from just one of the media sources that make up the consumer's news service; for example, Milyo (2007) , Gentzkow (2007) and Gentzkow and Shapiro (2010) for newspapers, and Siegelman and Waldfogel (2001) and Crawford (2007) for radio and TV. Our research also is related to studies that quantify the relationship between quality and market structure for different industries. For example, Mazzeo (2003) shows that average flight delays are longer in more concentrated airline markets. Goolsbee and Petrin (2004) estimate that cable TV channel capacity, number of over-the-air channels and number of premium movie channels increased in response to satellite entry. Matsa (2011) finds that supermarkets facing more intense competition have more products available on their shelves, while Olivares and Cachon (2009) show that the inventories of General Motors dealerships increase with the number of competitors. In contrast, Domberger and Sherr (1989) find no correlation between the threat of new entry and a customer's satisfaction with his/her attorney used for home purchases.
3 Since we measure the change in market structure by reducing the number of independent TV stations, our paper also is related to structural models of differentiated oligopoly that predict the price effects from a simulated merger; for example, Nevo (2000) for breakfast cereals, Pinske and Slade (2004) for U.K. brewing, and Ivaldi and Verboven (2005) for car manufacturing.
Relative to these literatures, our study makes several contributions.
• First, we offer new evidence from media markets by examining the consumer welfare effects from a news service bundled from newspapers, radio, TV, the Internet, and smartphones.
• Second, the prediction of non-price effects appears to be novel in the simulated merger literature.
• Finally, by looking at a vector of non-price effects we are able to document a new and notable tradeoff between the diversity and localism characteristics of news service and advertising.
That is, the amount of diversity and localism declines following a decrease in the number of independent TV stations. This decline is a cost to the typical consumer-but the amount of advertising declines at the same time, which is a benefit to the typical consumer. This finding should be significant to antitrust officials and policy-makers because it highlights an additional potential benefit for consideration during the analysis of a media market merger. It also provides a new angle from which to assess the efficacy of media ownership rules.
The remainder of this paper is organized as follows. Section 2 outlines the empirical model. Data are described in Section 3. Section 4 presents demand estimates and calculates consumer valuations for the diversity, localism and advertising characteristics of a news service. Section 5 presents estimates of the impact on consumer welfare from a change in market structure, and Section 6 summarizes our conclusions. A detailed technical description of our empirical approach is provided in the appendices (available on the TWC Research Program on Digital Communications website: http://twcresearchprogram.com/pdf/savageappendix.pdf).
We examine the relationship between market structure and media diversity by asking two questions:
• What are the expected societal benefits that arise from increased media diversity and localism? and • How do these benefits change with regulatory interventions that shape media market structure?
We employ a three-step empirical approach to answer these questions. In
Step One we estimate a mixed logit model of the demand for local news service with discrete choice data. The estimated preferences from the representative household's utility (or satisfaction) function are used to calculate the consumer's WTP for each of the non-price characteristics of their news service. In
Step Two, using 2011 data from the FCC, we estimate the relationship between the number of TV stations in the market and the amount of diversity, localism and advertising supplied within each household's news service (2011). In Step Three, we use the estimated demand and supply response parameters from Steps One and Two, respectively, to calculate the impact on consumer welfare from a change in media market structure that reduces the number of independent TV voices by one.
2.1
Step One: The Demand for News Services
There are several problems when estimating demand for news service with market data. First, households consume a bundle of entertainment and news services. Typically there are offerings from newspapers, radio, TV, the Internet and smartphones. Yet data on these bundles, their nonprice characteristics and prices are not readily available. Second, even when available, these data are unlikely to exhibit sufficient variation for the precise estimation of demand parameters. For example, the levels for the diversity and localism characteristics are often highly positively correlated. Third, news services are a mixture of private and public goods and many households, e.g., those who bundle broadcast radio and TV stations, make no direct payment for consumption. Since detailed data on the amount of advertising within household bundles are not available, it is not possible to accurately measure the full cost of news services.
We overcome these problems by using an indirect valuation method, similar to that used in the environmental and transportation choice literature, which employs market and experimental data. The market data is the news service households currently consume. The experimental data is a set of constructed news services. We design a choice set that manipulates the characteristics of the constructed news services to obtain the optimal variation in the data needed to estimate the demand parameters precisely. Respondents choose between a pair of constructed news services, and then between that choice and their actual news service at home. As our design exogenously determines the levels of the characteristics of each news service, and randomly assigns the levels across respondents, we limit measurement and collinearity problems. Further, by asking respondents to complete eight such choice occasions, we increase parameter estimation precision, and reduce sampling costs by obtaining more information on preferences for each respondent.
Appendix A describes our methodology for estimating the demand for news services in which consumer satisfaction (or utility) from their news service depends on five characteristics: COST,
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Market Structure and Media Diversity DIVERSITY OF OPINION, MULTICULTURALISM, COMMUNITY NEWS, and ADVERTISING. Table 1 describes the levels of these non-price and price characteristics. COST is the dollar amount the household pays per month for its news service-that is, the total of monthly subscriptions to all media sources, plus any contributions to public radio or public TV stations. DIVERSITY OF OPINION is the extent to which the information on news and current affairs in the household's news service reflects different viewpoints. COMMUNITY NEWS is the amount of information on community news and events in the household's news service. MULTICULTURALISM is the amount of news and current affairs in the household's news service that reflects the interests of women and minorities. ADVERTISING is the amount of space and/or time devoted to advertising in the household's news service.
The weights on the individual characteristics of a news service (hereafter, marginal utilities) have the usual interpretation: the change in utility from a one-unit increase in the level of the characteristic. We expect positive marginal utilities on DIVERSITY OF OPINION, COMMUNITY NEWS 
COST
The total of monthly subscriptions to all of the household's media sources, plus any contributions to public radio or public TV stations (ranging from $0 to $250 per month).
DIVERSITY OF OPINION
The extent to which the information on news and current affairs in the household's overall media environment reflects different viewpoints. 
NOTES:
The upper limit of $250 per month for COST is the total cost for a media environment with a seven-day subscription to a premium newspaper, such as The New York Times or San Francisco Chronicle ($25), an "All of XM" subscription to satellite radio ($20), a premier subscription to cable or satellite television ($110), a subscription to very-fast Internet service ($45), an unlimited data subscription for a smartphone ($30), and $10 monthly memberships to both NPR and PBS. Detailed descriptions of the characteristics as they appeared in the survey questionnaire are available in Savage and Waldman (2011) .
and MULTICULTURALISM for the representative household. For example, an estimated marginal utility of 0.4 for DIVERSITY OF OPINION indicates that a one-unit improvement in DIVERSITY OF OPINION, measured by a discrete improvement from "Low = 1" to "Medium = 2", increases utility by 0.4 for the representative household. A higher cost and a higher amount of advertising provide less satisfaction, so negative marginal utilities on COST and ADVERTISING are expected. For example, an estimated marginal utility of -0.02 for COST indicates that a one-dollar decrease in COST increases utility by 0.02 for the representative household.
Since the estimated marginal utilities, such as an increase in utility of 0.4 described above, do not have an understandable metric, it is convenient to convert these changes into dollars. This is done by employing the economic construct of willingness-to-pay. For example, the WTP for a one-unit increase in diversity of opinion (WTP d ) is defined as how much more the news service would have to be priced to make the consumer just indifferent to whether they received the old (cheaper but with only one viewpoint) service and the new (more expensive but with a few different viewpoints) service. Given estimated marginal utilities of 0.4 for DIVERSITY OF OPINION and -0.02 for COST, the WTP for an improvement in diversity of opinion from "low" to "medium" is $20 (= -0.4/-0.02). Note that this linear interpretation of the marginal utilities implies that the representative household would also be willing to pay the same amount ($20) for an improvement in diversity of opinion from "low" to "medium" as it would to move from "medium" to "high. " This constraint can be relaxed during econometric estimation so that the marginal utility for an improvement in diversity of opinion from "medium" to "high" can be different from the marginal utility for an improvement in diversity from "low" to "medium. "
This approach to estimating consumer valuations is used for all other non-price characteristics of local news service. The WTP for COMMUNITY NEWS, MULTICULTURALISM, and ADVERTISING is the negative of the ratio of its marginal utility to the marginal utility of COST. In summary, the WTP construct provides a theory-driven, intuitive (dollar) measure of the value consumers place on the characteristics of their local news service.
2.2
Step Two: The Supply of News Services
Previous studies of media markets typically use academic and industry databases from BIA Financial Networks, Nielsen Media Research and ProQuest Newsstand to measure the quantity and quality of news provided by newspapers, radio and TV stations. For example, Yan and Napoli (2006) and Crawford (2007) count the minutes of local programming provided by TV stations, while Gentzkow and Shapiro (2010) measure diversity with an index that examines the similarity of a newspaper's language to that of a congressional Republican or Democrat. Since we are investigating a household's news services from all of its media sources, similar measures are not practical here. Instead, we use information on the consumer's news service at home to measure the characteristics supplied by news service alternatives in different TV markets.
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Consider a reduction in the number of independent TV voices in a market as it impacts the single news service's characteristic diversity of opinion (d). Equation 4 in Appendix A shows that diversity of opinion is modeled as a linear function of the number of independent TV voices in the market (VOICES), the number of TV stations in the market (STATIONS), the interaction of these two variables, and several control variables. The interaction term is included to measure the different impacts from a change in market structure in small versus large TV markets. We estimate Equation 4 to obtain the relationships between the number of TV stations in the market and the four non-price characteristics of news service (hereafter, marginal effects), and use these estimates to approximate the supply-side responses from media outlets.
2.3
Step Three: Estimating Consumer Benefits from a Change in Market Structure
It is tempting to apply a chain rule argument and multiply the estimated marginal effect of a decrease in the number of independent TV voices by the appropriate marginal utility (described in Section 2.1) to calculate the value to society from a change in the number of independent TV voices that influences the market's provision of diversity of opinion. This would not estimate the effect that we are interested in, however. The problem is that we cannot observe the scale of diversity of opinion. Instead, we apply a new technique to our estimates, explained below, which takes advantage of the fact that we need to estimate the scale of diversity of opinion. This alternative approach uses our sample estimates from Equations 2 and 4 in Appendix A to predict how changes in the number of independent TV voices affect the consumer's expected benefit from the amount of diversity of opinion supplied in his/her local news service.
The representative consumer's expected benefit from the diversity of opinion in his/her local news service is a weighted average of the benefit of being supplied with either the low, medium, or high diversity of opinion news service multiplied by the probability of being supplied that particular level of the diversity characteristic. We are not able to estimate the benefits from being in any particular news service environment, but we are able to estimate (from Step One) the consumer's WTP for a change from a low to a medium diversity of opinion service, and similarly the WTP for a change from low to high diversity. The effect of a change in the number of voices on the expected benefit from diversity of opinion can be shown to be a function of only the WTP for a change out of the low level of a characteristic, and the changes in probability for the supply of medium and high levels of the characteristic. See Equation 7 in Appendix A for a detailed derivation of the consumer's expected benefits equation.
Equation 7 provides the basis for calculating the value to society from a change in market structure that affects the provision of diversity of opinion in local media markets. Estimates of the valuations for non-price characteristics for the typical consumer are obtained from the demand estimates and marginal WTP calculations in Step One. Estimates of the probability of each individual consumer's being supplied a medium and high level of the characteristics are obtained from the ordered probit model of media supply responses in Step Two. In Step Three, we use our estimated coefficients from the ordered probit model and the sample data to calculate the predicted probability distributions for low, medium and high diversity of opinion in the "before" environment. Holding all other things constant, we then reduce the number of independent TV voices by one in the sample data to approximate the change in market structure, and recalculate the predicted probability distributions for low, medium and high diversity of opinion in the "after" environment. The difference in before-and-after predicted probabilities are used to form the change in probabilities, ∆PdM ∆X and ∆PdH ∆X . These calculations are repeated for the multi culturalism, community news and advertising characteristics of news service, and then aggregated to reflect the general population.
Experimental Design
The willingness-to-pay (WTP) for local media environment features is estimated with data from an online survey questionnaire employing repeated discrete-choice experiments. The questionnaire begins with the cognitive buildup section that describes the respondent's local news service in terms of the offerings from newspapers, radio, TV, the Internet, and smartphones. Respondents are asked questions about their media sources, how much information they consume from each source, the cost of their media sources, and the levels of the four different characteristics of their news service described in Table 1 .
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Cognitive buildup is followed by the choice scenario. Information from the cognitive buildup questions is used to summarize each respondent's actual entertainment and news service at home with respect to their media sources, the levels of the non-price characteristics of their service, DIVERSITY OF OPINION, COMMUNITY NEWS, MULTICULTURALISM and ADVERTISING, and their COST. A table summarizing the sources and characteristics of the respondent's actual media environment at home is presented before the choice scenario. The respondent is then instructed to answer questions presenting eight choice occasions. In each occasion, they choose between their actual news service at home and two constructed new service alternatives, A and B, that differ by their levels of DIVERSITY OF OPINION, COMMUNITY NEWS, MULTICULTURALISM, ADVERTISING and COST.
We used market data from newspapers, radio and TV stations, Internet and mobile telephone service providers, a pilot study and three focus groups to test and refine our descriptions of the characteristics for news service alternatives (See Savage and Waldman 2011 for more discussion). Measures developed by were used to generate an efficient non-linear optimal design for the levels of the constructed news characteristics. A fractional factorial design created 72 paired descriptions of A and B news services that were grouped into nine sets of eight choice questions. The nine choice sets were rebalanced to ensure that each household faced a range of costs that realistically portrayed the prices for media sources in their local market. For example, a respondent who indicated that they pay nothing for their news source was exposed to a range of costs that included zero dollars per month.
6 The nine choice sets, along with the order of the eight A-B pair choice alternatives within each choice set, were randomly distributed across all respondents.
Survey Administration
Knowledge Networks Inc. (KN) administered the online survey. Panel members were recruited through national random samples, almost entirely by postal mail. For incentive, they were rewarded with points for participating in surveys, which can be converted to cash or other rewards. 7 During the week of March 7, 2011, KN randomly contacted a gross sample of 8,621 panel members to inform them about the survey. The survey was fielded from March 11 to March 21. A total of 5,548 respondents from all 50 states and the District of Columbia completed survey questionnaires. Owing to incomplete survey responses, the sample was trimmed by 417
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Market Structure and Media Diversity respondents. The median completion time for the sample of 5,131 respondents with complete information was about 16 3/4 minutes. Table 2 also show that, apart from race and employment status, the demographics for the gross sample of panel members invited to participate in this study and the final sample of respondents who completed questionnaires also are similar to those reported by the Census Bureau. However, estimates from the probit model that compares respondents' characteristics between the gross sample and the final sample also indicate potential differences in age, gender, education and Internet access between our final sample and the population. We remedy this possible source of bias in our results from Step One and Step Two by estimating with weighted maximum likelihood. See Savage and Waldman (2011) for the probit model estimates and the procedures used to develop the post-stratification weights.
3.3
Media Sources and News Service On average, TV viewers spend about 1.9 hours on a typical day watching TV to get information on news and current affairs, radio listeners spend 1.4 hours listening to the radio to get information on news and current affairs, and Internet users spend one hour online (e.g., MSN, Yahoo, radio and TV station Web sites, journalists' blogs) to get information on news and current affairs. Newspaper readers also spend about one hour on a typical day reading the newspaper, while smartphone owners use their phone to go online for 0.6 hours a day to get information on news and current affairs. The most popular media source combinations are radio, TV and the Internet-about 30 percent of sample respondents-and newspaper, radio, TV and the Internet, for about 26 percent of sample respondents.
Summary statistics for news service characteristics are presented in Table 4 . These data indicate that, on average, the levels of the DIVERSITY OF OPINION, COMMUNITY NEWS, MULTICULTURALISM and ADVERTISING characteristics are about "medium. " About 58 percent of respondents indicate that they bundle their subscription TV service with the Internet and/ or telephone service. The price (or COST) for the typical media environment ranges from zero to $447 per month, with an average of $111.20 per month. Significantly, about 10 percent of the sample indicate that they have contributed $117, on average, to public radio and/or TV stations during the past 12 months. 
Market Structure
We use data from the FCC (2011) to measure media market structure. The important variables are the number of full-power independent TV stations in the market (VOICES) and the total number of full-power independent and non-independent TV stations in the market (STATIONS). VOICES is measured by first combining all the TV outlets within each market. The listing of the unique parent company identifiers of all attributable owners of an outlet ("voiceprint") is then created, sorted alphabetically, and duplicate voiceprints are eliminated. The parent identifier is then used 
NEWSPAPERS
Number of daily newspapers with a city of publication located in a county in the market.
RADIO STATIONS
Number of radio stations in the market.
STATIONS
Number of full-power TV stations in the market.
MEDIA OUTLETS NEWSPAPERS plus RADIO STATIONS plus STATIONS.
NEWSPAPER VOICES Number of parent entities owning a daily newspaper in the market.
RADIO VOICES
Number of independent radio voices in the market.
VOICES
Number of independent TV voices in the market.
MEDIA VOICES NEWSPAPER VOICES plus RADIO VOICES plus VOICES.
TV-NEWSPAPER VOICES
Number of independent newspaper and TV voices in the market.
TV-RADIO VOICES
Number of independent radio and TV voices in the market.
SOURCE: FCC (2011).
Market Structure and Media Diversity to count the number of voices in the voiceprint for each outlet. Voiceprints composed of a single voice are added to the voice count of the market, while any voiceprint that includes one of the voices counted at the previous stage of the calculation is eliminated. These are voices that are not independent because they have been heard on another outlet. This process is sequentially repeated based on the number of voices in the voiceprint. Table 5 describes the remaining market structure variables considered in this analysis. Table 6 presents summary statistics. Our sample covers 203 of the nation's 210 television markets.
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As of December, 2009, the total number of newspaper, radio and TV outlets in a market ranged from four to 291, with an average of 139 per market. On average, about 81 percent of media outlets are radio stations, which partially reflects that the geographical definition of a TV market can include several radio markets. When examining the market structure data at the 75 th percentile, we observe that most markets are served by about 182 or fewer media outlets. The bottom panel in Table 6 shows a similar pattern for small TV markets with five or fewer stations. In December 2009, the total of newspaper, radio and TV outlets in small markets ranged from four to 86, with an average of 47 per market. On average, about 82 percent of media outlets in small markets are radio stations, and as indicated by the 75 th percentile, most small markets are served by about 57 or fewer media outlets.
Control Variable Methodology
The survey provided the household data used to construct the control variable vectors Y n and Z j in Supply Equation 4 The choice data described in Section 3.1 are used to estimate a discrete-choice model of household utility from their local news service. Since 29 respondents lacked geographical identifiers and could not be assigned to an appropriate TV market, they were dropped from the final sample of 5,131. Since each of the choice scenarios represents information on preferences from three alternatives, A, B, and actual news service at home, the sample size for econometric estimation is 5,102×8×3 = 122,448. Table 2 displays some demographic differences between our final sample and the population. We remedy this possible source of bias by estimating the discrete-choice model by weighted maximum likelihood, where the contribution to the log likelihood is the poststratification weight times the log of the choice probability for the choice occasion. Table 7 reports weighted maximum likelihood estimates of household utility. As consumers may have heterogeneous preferences for unmeasured aspects of news service, we estimate utility with an alternative-specific constant to capture differences in tastes between the actual and new (A and B) news services. For purpose of comparison, in Model (i) we begin by reporting estimates from a standard conditional logit model with fixed marginal utility parameters. Model (ii) displays estimates from a mixed logit model specification where the four non-price marginal utility parameters are assumed to be independently normally distributed.
12 Preferences may be correlated, for example, consumers who like more diversity of opinion may also like more information on women and minorities. Accordingly, the mixed logit model Model (iii) permits correlation between the non-price parameters.
13 Model (iv) reports estimates from a mixed logit model specification with correlated non-price parameters plus COST×MED_INCOME and COST×HIGH_INCOME. The additional observed consumer characteristics are MED_INCOME, which equals one when household income is greater than $25,000 and less than $50,000; and zero otherwise, and HIGH_INCOME, which equals one when household income is greater than $50,000 and zero otherwise.
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The data fit all model specifications reasonably well as judged by the sign and statistical significance of most parameter estimates. We focus our discussion on the results from Model (iv) because that model permits the marginal disutility of cost to vary by income. The means of each of the random marginal utility parameters for DIVERSITY OF OPINION, MULTICULTURALISM and COMMUNITY NEWS are positive and significant at the one percent level, while the mean of the random parameter for ADVERTISING is negative and significant. These estimates imply that utility to the representative consumer increases when there is more diversity in the reporting of news, more information on women and minorities, more information on community news and less space and/or time devoted to advertising. The fixed parameter for COST is negative and the corresponding parameters for COST×MED_INCOME and COST×HIGH_INCOME are positive. These estimates imply that utility to the consumer decreases when the dollar amount paid for their news service increases but that the effect diminishes as respondents' household income increases.
The standard deviations of each of the random marginal utility parameters are significant at the one-percent level, indicating that tastes vary in the population. Together, the estimated means and standard deviations of the random parameters provide useful policy information on the percentage of the population that places a positive value on the non-price characteristics of news service. The mean and standard deviation of the parameter estimator for DIVERSITY OF OPINION are
Demand Estimates
Market Structure and Media Diversity Market Structure and Media Diversity 0.443 and 0.801, respectively. Using the cumulative normal distribution, this implies that about 70 percent of the population prefer more differing viewpoints in the reporting of news and 30 percent prefer fewer viewpoints. Similar calculations show that about 80 percent of the population prefer more community news, and more news that reflects the interests of women and minorities is preferred by about one-half of the population. Approximately two-thirds of the population prefer having fewer ads.
Our description of advertising measures the amount of space on a newspaper or Web page, or the amount of time devoted to commercial advertising on radio or TV. Using this definition and information on public news consumption from the Pew Research Center (2010), we use our demand estimates to shed light on the value of informative vs. non-informative advertising.
Given that 58 percent of the U.S. public gets its news from TV, the estimated negative valuations for ADVERTISING likely reflect the consumption of general, all-purpose advertising delivered by traditional media such as radio and TV. In other words, most consumers will indicate distaste for non-informative advertisements because they do not want to view them or listen to them. In contrast, the estimated positive valuations likely reflect the consumption of more informative, targeted advertisements delivered by new media such as the Internet, smartphone and video-on-demand. Here, consumers indicate their preference for advertisements because they are positively informed about something specific to their needs and/or they have some choice in the advertisements they view.
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In this discussion the coding of the four non-price features in the household utility function is linear, which implies that the marginal utilities are the same when moving from low to medium and from medium to high. We now relax this restriction by replacing each of the four non-price characteristics with a pair of dichotomous variables. For example, MEDIUM DIVERSITY OF OPINION equals one when DIVERSITY OF OPINION equals "medium" and zero otherwise, and HIGH DIVERSITY OF OPINION equals one when DIVERSITY OF OPINION equals "high" and zero otherwise. Here, the estimated parameter on MEDIUM DIVERSITY OF OPINION measures the change in utility from moving from information on news and current affairs in the household's overall news service reflecting only one viewpoint (low diversity) to a few different viewpoints (medium diversity). The estimated parameter on HIGH DIVERSITY OF OPINION measures the change in utility from moving from information on news and current affairs reflecting only one viewpoint to many different viewpoints (high diversity). This approach to estimating non-linear consumer valuations is used for all other non-price characteristics of the local news service.
Mixed logit estimates of the utility model with non-linear preferences are presented in Table 7 . Model (v) reports estimates with correlated non-price parameters plus COST×MED_INCOME and COST×HIGH_INCOME. Focusing on the means of each of the random marginal utility parameters, the results indicate declining marginal utility for the representative consumer with respect to diversity of opinion, multiculturalism and community news. Accompanying WTP calculations by household income are reported in the bottom panel of Table 8 . For comparison, WTP calculations from the linear estimates of utility are reported in the top panel. In Column Two we observe that the representative medium-income consumer is willing to pay $20.82 per month for an improvement in diversity of opinion from low to medium, but only another $6.76 per month for an additional improvement to high diversity of opinion. Similarly, the representative medium-income household is willing to pay $24.88 per month for an initial improvement in information on community news and events from low to medium, but only another $6.18 per month for an additional improvement to high. The marginal utility estimates for multiculturalism indicate that households value an improvement in information that reflects the interests of women and minorities from low to medium (i.e., WTP = $7.04) more than an improvement from low to high (i.e., WTP = $4.09). In other words, the representative medium-income household wants more, but not a lot more information reflecting the interests of women and minorities. The marginal utility estimates for advertising indicate a pattern similar to diversity of opinion and community news, albeit in reverse. The representative household is willing to pay about $15.87 per month to move from high to medium advertising, but would pay only an additional $4.70 per month to move from medium to low advertising. NOTES: Willingness-to-pay is calculated using the mean of each of the random marginal utility parameters and the marginal disutility of COST. The marginal disutility of COST varies by household income and is β 1 + β M MED_INCOME + β H HIGH_INCOME, where MED_ INCOME equals one when household income is greater than $25,000 and less than $50,000 and zero otherwise, and HIGH_INCOME equals one when household income is greater than $50,000 and zero otherwise. Linear calculations use utility estimates from model (iv) in Table 7 . Non-linear calculations use utility estimates from model (v) in Table 7 . The parentheses on MEDIUM ADVERTISING indicate WTP to move from a medium to a low level of advertising. The parentheses on HIGH ADVERTISING indicate WTP to move from a high to a low level of advertising.
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The demand estimates provide information on the expected societal benefits from increased media diversity and localism. The question of interest now is how do these benefits change with regulatory interventions that shape media market structure? We shed light on this question by estimating the relationships between the number of TV stations in the market and the amount of diversity, localism and advertising supplied within each household's news service (see Appendix A, Equation 4). The resulting supply response parameters then are combined with WTP calculations to measure the impact on consumer welfare from a change in media market structure that reduces the number of independent TV voices by one.
The Supply of News Services
Because unobserved cost and demand factors affect both media market structure and the supply of news service characteristics, the estimated coefficient on VOICES in Equation 4 is likely to suffer from omitted variable bias. For example, a market with higher unobserved costs of producing advertising will be less profitable and will attract fewer TV stations. This market may also have more advertising because stations need additional revenue to cover their higher costs. A standard ordered probit model would bias the estimated relationship between ADVERTISING and VOICES in a negative direction. We account for this endogeneity with a two-stage selection model similar in approach to Mazzeo (2002) , Singh and Zhu (2008) , and Chen and Savage (2011) . See Appendix C for a detailed description of this two-stage model. Table 9 presents the estimates of the supply response. Focusing on the important variable of interest, we observe that the estimated coefficients on VOICES are positive for all non-price news characteristics, while the estimated coefficients on VOICES×STATIONS are negative. These results suggest that following a decrease in the number of independent TV stations in the market, consumers are more likely to have less diversity of opinion, multiculturalism, community news and advertising in their news service. For example, the sample means of the predicted probabilities of supply presented in Table 10 show that following the change in market structure, the percentage of households in a low diversity of opinion state will increase by 0.016, the percentage of households in a medium state will increase by 0.003, and the percentage of households in a high state will decrease by 0.019. The results with respect to diversity of opinion, multiculturalism and community news are reasonably intuitive. Consolidation of TV stations is associated with the softening of media competition and the provision of less diversity and less local news, which is costly to produce. 18 The result with respect to advertising is consistent with Crawford's (2007) finding that independent TV stations provide more advertising per program but charge lower prices to advertisers. 
NOTES:
Estimated by weighted maximum likelihood. Bootstrapped standard errors in parentheses. ***denotes significant at the onepercent level. **denotes significant at the five-percent level. *denotes significant at the ten-percent level. Estimated cutoff parameters and estimated parameters for the media alternative dummy variables are not reported. Number of observations is 5,102. 
Table 10. Mean Change in Predicted Probabilities
DIVERSITY OF OPINION
MULTI-
5.2
Market Structure and Consumer Welfare 5.2.1 Algorithm We use our demand and supply response estimates from Steps One and Two to measure the impact on consumer welfare from the change in media market structure. The procedure to calculate the changes to consumer welfare is: (i) With the existing data, use the estimated coefficients from Table 9 to predict each respondent's "before" probability distribution of low, medium and high values for each of the four non-price news service characteristics. Let P L0 be the before probability of a low level of the characteristics, P M0 is the before probability of a medium level, and P H0 is the before probability of a high level. (ii) Approximate the change in media market structure by reducing the number of independent TV stations in the sample by one, all other things held constant. Use the estimated coefficients from Table 9 to predict each respondent's "after" probability distribution of low, medium and high values for each of the four news service characteristics. Let P L1 be the after probability of a low level of the characteristic, P M1 is the after probability of a medium level, and of the feature; and P H1 is the after probability of a high level. Table 11 and Figure 1 present estimates of the impact on consumer welfare from a marginal decrease in the number of independent TV stations for all market sizes ranging from five to 20 TV stations. Columns 3 through 6 of Table 11 report average consumer welfare per month, and columns 7 through 12 report annual aggregate welfare. 20 The first important observation is that the average welfare effects per month depend on market size, with smaller markets experiencing larger effects in absolute terms. The intuition for this finding is clear. The impact from the loss of an independent voice in the market will be more acute when there are fewer competitors to fill the void. As a result, the average consumer in a small market loses $0.99 per month, whereas the average consumer in a large market loses $0.44 per month. These losses are equivalent to about $54 million annually for all small-market households in the U.S. and $16 million for all large-market households.
Estimates of Consumer Welfare
21 If the change in market structure occurs in all markets, for example if two of the big four networks, ABC, CBS, FOX and NBC consolidated, annual aggregate losses nationwide would be about $830 million. For comparison, this represents about seven percent of the total operating costs for CBS in 2010.
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Given the WTP estimates in Table 8 , it is not surprising that the average welfare losses per month from DIVERSITY OF OPINION and COMMUNITY NEWS are greater than for MULTICULTURALISM in almost all markets. However, while DIVERSITY OF OPINION NOTE: Bootstrapped standard errors in parentheses. The change in market structure is a one-unit reduction in the number of independent TV voices in the market, all other things held constant. There are 90,193,905 population households in markets from five to 20 TV stations (FCC, 2011) . Pop. share is the number of population households in the market divided by population households. DIV is diversity of opinion in the reporting of information, MCULT is coverage of multiculturalism issues, ADV is amount of space or time devoted to advertising, and CNEWS is amount of information on community news and events. Total losses of $832.1 million are the sum of the individual market losses.
continues to have significant negative impacts in both small (-$0.61) and large (-$0.38) markets, the effect for COMMUNITY NEWS quickly dissipates from -$0.45 to -$0.09 as the number of stations in the market increases. MULTICULTURALISM follows a similar trend to DIVERSITY OF OPINION, losing about 40 percent of its negative impact from small (-$0.23) to large (-$0.14) markets. ADVERTISING also follows a similar trend to DIVERSITY OF OPINION and MULTICULTURALISM, losing about 40 percent of its positive impact from small ($0.30) to large ($0.17) markets.
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A final important observation is the potential tradeoff between the amount of diversity and localism in news, and the amount of space and/or time devoted to advertising. In the consolidation of two independent TV stations, consumers lose on certain characteristics because there is less diversity of opinion, less coverage of multiculturalism issues, and less community news, but they gain because there is less space and time devoted to advertising. 24 Specifically, Columns 3 through 6 of Table 10 show that, on average, about 24 percent of the annual monthly losses to consumers from less diversity and localism in each market are offset by less exposure to advertising. This illustrates an important feature of the news service experience in our data: the first-order effects from consolidation are, potentially, not all bad for consumers. Nevertheless, consumers and policy-makers should be concerned about the impacts from a "virtual merger, " where TV stations in the same market combine their news operations under joint operating and marketing agreements without actually merging. Since a virtual merger is likely to result in less diversity and localism but not less advertising, the welfare reductions in Table 11 would be even more pronounced. For example, Column 12 shows that if the virtual merger occurred in all markets, annual aggregate losses nationwide would be about $1.1 billion. This study examined market structure and media diversity. A differentiated-product model was used to estimate consumers' demand for certain characteristics in their local news service, which includes the offerings from newspapers, radio, TV, the Internet, and smartphones. The model captures both private-and public-good aspects of news services by including the amount of advertising in the household's full cost of consumption, and by characterizing service in terms of diversity of opinion in the reporting of information, coverage of multiculturalism issues, and the amount of information on community news and events. The empirical results show that the representative consumer values diversity in news reporting, more information on women and minorities, and more information on community news. Many consumers, however, have distaste for advertising, which likely reflects their consumption of general, all-purpose advertising delivered by traditional media.
The demand estimates are used to calculate the impact on consumer welfare from a marginal decrease in the number of independent TV stations that lowers the amount of diversity, localism and advertising in the market. The prediction of non-price effects is appropriate for media markets, where some households make no direct payment for consumption, and appears to be novel in the simulated merger literature. Our results show that consumer welfare decreases following the change in media market structure, and that the losses are smaller in large markets. For example, small-market consumers lose $54 million annually while large-market consumers lose $16 million. Should the change in market structure occur in all markets, total losses would be about $830 million.
We make no claims as to whether media ownership rules should be relaxed or tightened. We note that the estimated total losses of $830 million approximate the extreme case of consolidation between two major national media players and, as such, this is an upper-bound calculation. The large consumer losses in small TV markets relative to large markets are potentially important. The tradeoff between diversity and localism and advertising also is notable because it highlights an additional potential benefit for consideration during the analysis of a media market merger. It also provides a new angle from which to assess the efficacy of media ownership rules.
Conclusions
Policy-makers struggling with legacy rules designed to protect traditional broadcast media in an increasingly diverse and competitive digital environment should consider these findings as they weigh how consumers are best served.
-Fernando R. Laguarda
1.
The number of independent TV stations is determined by counting all stations within a market. For every station with a common parent, we then count only the first of those stations along with the remaining stations with no common parent. See Section 3.4. 2.
In 2010, 58 percent of the public turned to TV for news, 44 percent used the Internet or cellular telephone, 34 percent relied on radio, and 31 percent read newspapers (Pew Research Center; 2010) . 3.
Some papers exploit a law or regulatory change to document the effect of a change in market structure on the supply of media and telecommunications services. Berry and Waldfogel (2001) show that, following the Telecommunications Act ("Act") of 1996, consolidation reduced radio station entry and increased product variety. Economides et al. (2008) show that following the Act, households benefited more from the new plan and quality differences offered by entrants into local telephone markets than from price decreases. 4.
Appendix B presents external evidence indicating that the information reported by individual survey respondents is a reasonably good proxy for the diversity of news service alternatives in different markets. Specifically, Table B1 reports the estimates from a simple ordered-probit model of DIVERSITY OF OPINION, MULTICULTURALISM or COMMUNITY NEWS on various measures of diversity and localism for radio and TV stations constructed from FCC data (2011). The results show that in general the FCC measures correlate well to the amount of diversity reported by individual households in our survey. 5.
Respondents were asked to consider what is available in their local media environment, rather than what they usually listen to or view. This represents a statement about the amount and quality of information programming being produced by media sources for their consumption. 6.
Upon completion of their cognitive buildup questions, an online algorithm calculated each individual's total cost of their local entertainment and news service and assigned the appropriate cost range for their choice occasions. 7.
KN recruitment uses dual sampling frames that include listed and unlisted telephone numbers, telephone and nontelephone households, and cellphone-only households, as well as households with and without Internet access. If required, households are provided with a laptop and free Internet access to complete surveys, but they do not participate in the incentive program. 8.
Complementary data from the Nielsen Company (2010) and the U.S. Census Bureau (2011) indicate that about 93 percent of people watch TV, 82 percent listen to radio, and 77 percent use the Internet. About 67 percent of respondents read a newspaper regularly, and 25 percent own a smartphone. 9. This is reasonably close to the combined annual costs of membership in 2011. For example, Rocky Mountain PBS offers an annual membership for $40 and Colorado Public Radio for $120. These membership costs vary between states. 10. Television Market Area, or "market, " is a geographical region where all households receive the same offerings from TV stations. The seven markets outside our sample are: Bend, OR; Fairbanks, AK; Grand Junction, CO; Missoula, MT; North Platte, NE; Ottumwa, IA-Kirksville, MO; and Presque, ME. All seven are small markets with five or fewer TV stations. As shown in Table 6 , the remaining small markets in our sample cover 8.43 percent of households. FCC (2011) data show that 8.37 percent of population households were in small markets as of December 2009. 11. For a robustness check, we specified an alternative set of dummy variables that also controlled for subsets of radio (i.e., satellite and broadcast radio) and TV (i.e., cable, satellite and broadcast TV). Ordered probit estimates of media supply responses and estimates of the impacts on consumer welfare from a change in market structure, not reported here, are similar to those presented in Tables 9 and 11 . 12. All mixed logit models were estimated by simulation using 100 Halton draws. For robustness, we estimated several model specifications using 500 draws and the results were very similar. 13. Model (iii) permits correlation between the non-price parameters.The correlation matrices are available on request from the authors. 14. By our definitions, low-income households (INCOME < $25,000) comprise 20.5 percent of the sample, mediumincome households ($25,000 ≤ INCOME < $50,000) comprise 24.6 percent, and high-income households ($50,000 ≤ INCOME) comprise 54.9 percent. 15. We also estimated a variant of model (iv) that included an additional interaction between an indicator of college education and COST. This additional interaction was not statistically significant at conventional levels and the results, not reported, are similar to those reported in Table 7 . 16. For example, Comcast targets specific customer types through its Video-on-Demand service and then permits the customer to select advertisements she/ he wants to view with via remote control. See http://www.comcastspotlight. com/advertising-solutions/on-demand.
Endnotes
Market Structure and Media Diversity 17. There are no systematic biases toward a specific alternative within the choice scenario. Consumers chose their actual news service at home 29.1 percent of the time, news service alternative A 34.4 percent of the time, and news service alternative B 36.5 percent of the time. The number of seconds it took respondents to answer each choice occasion remained essentially constant over the eight choice occasions. Because some of our data are from repeated choices, we also need to be concerned with survey fatigue. For a robustness check, we estimated all model specifications' (i) through (v) on the data for the first four choice questions versus the second four questions. The results, not reported, show reasonably similar estimates for the two subsamples of data. There is no systematic pattern that could be taken as evidence of survey fatigue. 18. By definition, a reduction in the number of independent TV stations means there are fewer viewpoints in the market, and as a result, less diversity of opinion. 19. Brown and Alexander (2004) find a positive correlation between TV market concentration and the price of advertising per viewer. They argue that when consumers' elasticity of viewing with respect to advertising is weak, a decrease in the fraction of broadcast time devoted to advertising can lead to a decrease in the overall amount of advertising supplied and an increase in the price to advertisers (See also Cunningham and Alexander, 2004) . 20. The reported standard errors are calculated using a bootstrapping method. For example, for Row 1 we construct the benefit (Appendix A, Equation 7) for each respondent in markets with five TV stations. We then draw marginal utility values from the multivariate normal distribution implied by the mean and covariance parameters reported in Columns 8 and 9 of Table 7 . These values are used to evaluate the benefit for each respondent and to obtain an estimate of the mean consumer welfare per month. We run this simulation 500 times and report the mean and standard error of the sampling distribution for consumer welfare per month. 21. There are 90, 193, 905 that controls for the number of daily newspapers in the market (NEWSPAPERS) and the number of radio stations (RADIO STATIONS). The estimates of the two-stage ordered probit model of supply, and the estimates of the impacts on consumer welfare from a change in market structure, not reported here, are similar to those presented in Tables 9  and 11 . 24. The reduction in advertising does not mean that the two merged will be worth less. Profits should increase as a result of higher advertising rates and/or cost efficiencies in the production of news programming. Hiller's research interests include empirical industrial organization, applied econometrics, and music and media production. Currently he is studying the decision making of music festivals, offerings of instant video services, potential anticompetitive effects of exclusive dealing, and consumer valuation for media services. 
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